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/,N /.MAWS IS OF THE RLQUiaE>.i :iATHEMATT-Ci\L 
PPEPARA'nuK FOR BECONDAKY SCHOOL MAriiK>f/lTIC3 
TEACllERS lU THE UNITED STAtEB 

Carl Johi^Ron 
Mar a nail Univuunity 

smTEMENT OF THE PR0BL12M 

The primary objactlve oC chls Btudy <5) ^^?a£. tn caKaitiltie the otatus 
of th^' preparation of prenervlce secondary mathematics mnch&-D in insti-^ 
ixi'iicns of luf^her iQatMinr: ^he United States. This CK^niiuat: ion was 
conducted in teW6 of r^zml prDgrams and Inctors inrlui^aalng chaiigB, to 
determine to what e:ktent theses piac^iicos are in egreenifen^: with the recoii:- 
inetidatluns set forth by the Carnbridge Conl:er£.nca on School Hathenie tics 
(CCliM) and the Cdmm^Ctee on tha IJndernraduate VvoK^m In Hathematlcc 
(CUFli) . 

\a particular, this study eriaTnlned the. follavlagi 

1* The changes in mathuinHtlcs currinular offerings since 1960 In 

instltiitiQns n£ higher learning In the United States mi the reasons for 

these changes, 

2. The eKt^nt to vhlch instltutlona of higher learning in the 
Ualted States offer courses designed speciflaaiJy for the preparation 
of junior high school tnathtmatiGi tePchGrs. 

3* The differences In tretids among inatltutlQiis of higher learning 
tn tba United States of various degree levels regarding the mathefflatics 
course, content unitg offered to preservics sacondaxy school math^atlca 
teac tiers. 
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4. Thu €KiL'i:t to winch Vitr:fon8 ar^^nal^^iatious rtci percGivBci to hive 
liifla-n.^ed eliaufTep .i.n uvnBr,cvU^^ \^rc:^rmm for [Secondary achcol mathenia tica 
t-cacht^V"- since r"^60. 

5, Tm- ^)ut6tand^n^! f rUurab a;id ne^^d^ of cinrrent preac^rvice secondaty 
mthni.uitic:^ pronr^mB in ast Itut ioriB of hi^^hu: l<2arnin:> in the United 3tatae. 

RESEAHCU DESXGN AND PROCEDURES 

In tinier to an ?wr^r tho research qu^^stions stated above, the daslgn 
called let tbn develorGcnt cf an instruTnent consiijting of four sectlans. 
The Instruirent deveinpeu wa^ sindlar to the one used by Pitts (6) in his 
BtuJy of the T^achemat ic y preparation of alernentary teacaers* 

Section I was designed to obtain tnfonnation about the fdllowing: 
(i) the auniber of semester hours of credit requlxad for a inajor in secondary 
matlieirat;xs: (2; the in^th'^ni^nics cont-nt courses required of eraquetitly 
Cak^n by preBGrvlce secondaty mathematics -teachers; (3) the approaches nsed 
in teaching geoinetry course^; (4) the number of secondary matlieraat ics wjors 
eKpectacl to graduatG in tlie 1973-74 school year; (5) the extent of endorse- 
ment of the r^u:-o-!nieridat lulls or the CUM and the CCSM| and (6) the avaHabHicy 
of coursers dfesignad specific^ILy for junior high school matheinatics teachers* 

Questions in Sections 1 (5) end 1 (6) were taketi from Pitts' question- 
naire, The reniaining five part-^ in Section 1 were developed by the writer 
with the assistance of Dr. Jackson Byars, Tha titles of the courses In 
Section I (2) \^ere taken itsM a sampling of recent catalogs of institutions 
of higher leaming. In Section I (2), each participant was asked to give 
the nanibef of hours of the content cotirses, the approKlnate size of the 
1973-74 classes of these courses, and whether or not the courses were 
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raquLrfd for junior . fjU school mathf^inatics tiaachers and/or sGfiior high 
school TTiaCb^matic^ te.nchci^s. 

In Sec f inn II ^ curriculum develo^ptnen t ^ each participant was ask^d 
■:o d^ncriba signif icant: cha^nges In cDntent requirements for praservice 
sacordar^^ natbeTiiat iIc s cc^^hers slncQ I960 and to indicate the organi^a- 
tiona laflusncing .he^e chaages, The two questions in this section i.7ere 
taken f^om ritts' quesrionaaira, ^"itli only minor changes. 

Sect: on JTI focused on the content units recomTnended by the CUPM 
and the CilSM for pxese-^'^LCa preparation of secondary matheoatics teachers. 
Tne^e coztmt units ^^re t^iKen pjom the CUPM publication entitled 
Commentarv on a Gerigraj^ Curricula Colleges (3) and 

the Cambridge Conf^^rence publxcatloTi fntit^ed Goals for SchOQl >latl3a-- 
M^^ica The writer divided the content units into four broad ^reas: 

algebra, nrob^itJlity Lnd staviistlcs, geometry, and analysis, A cotnpre-- 
hensive compllatio::! was made froiP the list of topics included in the 
aliove^mentioned books. Content units wre listed and participants u^era 
asked to circle one of the folloi^lng^ (a) presented; (b) not presented, 
but appropriate; ot (c) not presanted and not appropriate. Gome of the 
more '^advanced" topics in analysis v^re excluded because of the question- 
naire's leng-h and because &omm of tli« content umits seeded inapprpprlate 
for beginni:ng teachers. 

Section IV obtained information regarding the outstanding features 
of each participating Institutloii* s mathematics content prograa for 
undergraduate secotidary iflathematlcs teachers; and what mathematics 
courses utilized the compiirer . One qaestlon in this section^ IV (3), 
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vas deviled by die v/riiier and Lhe other two wore taken from the question- 
naire used by Pitts, again with minor changes* 

Five graduatG studiiats, all of whom were inatheniotics tcEachers and 
four of whoni had taught in college, ^^ere the first group to critique the 
questioTinaire. The questiormaire was also presented to the mathematics 
faculty at Southeast Missouri State University for suggestions regarditig 
Improvements on the structure and wording of questions. A third group to 
offer suggestions for improvement was the writer doctoral committee, 
Suggestions for improvements were made by all three groups and thesa \^ere 
incorporated into the instrument. 

DATA SOURCE AKd COLLECTION 

The source of the data for this study was 749 institution& of higher 
learning in the United States which held niembership in The American 
Agsoclati on of Colleges fo r Teacher Education Directory (1). Each insti- 
tution also had to be listed as a four-year college or university in 1959, 
according to the listing in the ninth edition of The College Blue Book <2). 
This condition was placed on the sample since the study was limited to the 
changes in curricuiuni from 1960-1974 . 

On March 30, 1974, questionnaires (with the first page being a cover 
letter) were mailed to the chairperson of the mathematics department In 
each of the 749 institutions of higher learning sampled in this study. 
After the questionnaires numbered 1 through 749 ware mailed^ the Insti- 
tutions of higher learning were divided into three groups* Group I 
included 489 institutions of higher learning that offered the bachelor 
degree as the highest degree in matheinatics, as recorded in the fourteenth 
edition of The Colleg e Blue Book^ U. S. ColleRes; Tabular Data (8) • 
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Group II coTislsted of 157 InRtinutions ot hiEh-r laarnliiM who offered 
the master's degree as the highest degree in inat hematics, and Croup III 
was comprised of 103 institutions of higher learning ylio offered the 
doctorate as the highest aegree in matheiTiatlcs . 

On May 13, 1974, the first fQllow-up letter wc^s tnalled* At that 
time 227 responses (29 percent) had been received. A second follow-^up 
letter was mailed on August 15, 1974. By that date 376 responses (50 
percent) had been received. The last response used in the study was 
received October 7, 1974, which brought the total number of responses to 
448 (60 percent). This included institutions of higher learning from 48 
states and the District of Coiumbia, Of the 448 responseB, 418 (56 par^ 
cent) were used in the analysis. Thirty questionnaires were not used for 
reasons such as the folloT.7ing: (1) the institution prepared only elementary 
teachers; (2) institution offered matheinatlcs courses only to graduate 
students; (3) questionnaire was inappropriate to their particular instl^ 
tution; (4) respondent said he had mailed questionnaire to writer but 
it was never received; and (5) institution had clnsec. 

A self-addressed, stamped envelope and a queetionnalre were enclosed 
in all three mailings and each participant was offered a stmamary of the 
results of ths survay* Three hundred tweiicy-four, or 78 percent, dasired 
a copy of the results* 

Since the department chairperson was invited to ask colleagues to 
assist with the completion of the questionnaire, no direct effort was 
made to validate the data. A space was provided f©r the signature of 
particlpaTits, and of the 418 usable qaestlonnaires, 395 were signed* 
Included in the 418 usable questionnaires were 249 (51 percent) responses 
froin institutions of higher learning who offered the bachelor's degree as 
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the highest degree in matheiiiatics , and 64 (62 percent) responses froin 
Institutions of higher learning who offered the doctorate as the highast 
degree in matheniat ics . 

SEARCH FOR SYSTEMATIC BIAS 

Since 40 percent of the saniple did not respond^ the writer made an 
attempt to see if bias existed in the completed questionnaires that were 
received* The questionnaires were divided Into three groups—according 
to when they were received. In addition, each group was divided by degree 
levels arid the following Items wer^a eKamined; the nuinber of seinester hours 
required for teachers of junior and senior high school mathematics , and the 
listing of one or more outstanding features. 

The number of semester hours required for teachers of junior high 
and senior high school niathematlcs remained rather stable throughout the 
study—with respect to various institutions' degree levels and time of 
reeeiving the completed questionnaires* 

As a further check for possible blass the number of responses from 
various geographic locations were considered* A response of 50 percent 
or greater was received from institutions in 38 states, Institutions In 
three of the 12 remaining states, Alabama, New York, and Tecas, returned 
42 percent or more of the questionnaires* Non-respondents from the other 
nine states were from only 31 different Inatltutlons . Eight quest ionnalres 
were mailed to the District of Columbia and three replies were received. 
Alaska and Wyoming were the only two states from which rasponseB were not 
f eceived . 

In light of the above analysis the writer concluded that there was 
not sufficient evidence to support' a claim of syatOTatic bias based on 
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the degree level of the iTistituCions , tha time of response, or the number 
of semester hours required for tnathematics major. 

There did appear to be a trend In the frequency with which respondents 
reported outstanding features of their programs. Of those responding to 
the first, second, and third mailings respectively, 85 percent, 70 percent, 
and 52 percent reported such features. This might be used to infer that 
the institutions wliich responded earlier either felt better about their 
programs or took more care in their responses. If the former possibility 
were the real case, then one might assum.Q that the non-respondents felt 
even less strongly that their programs had outstanding features than did 
the respondents. 

Of the 443 questionnaires returned, 30 were from institutions that 
in one v/ay or another were not appropriate for inclusion In the sample. 
It might be assumed that there were more such institutions which did not 
respond if non-response la considered to be a more likely option for a 
school which receives a questionnaire inappropriate to its offerings. 
Thus the 56 percent usable responses reported actually represents 58 
percent or more of the schools which should be considered in the study- 

If the data of the study are biased due to non-respondents, then 
the bias is most likely to be in the direction of showing the programs to 
be somewhat stronger than is the actual case. 

mmOB OF ANALYSIS 

The data from Sections I, II (2), and III were coded, placed on 
coding sheets, keypunchad, verified, and double-checked for accuracy. 
Each questionnaire required three IBM cards. If Sections I (1) or I (2) 
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were answered in ::erTns of quarter hours, tlian they ware converted to 
semester hours by multiplying by two-thirds and then rounded to the 
nearest -iteger. In addition, if the numbar of hours required for a 
major in iiiathematics, Section I (1), or the number of hours of the 
content courses, Section I (2), were not given on the returned question- 
naires, then the writer obtained this information from the appropriate 
college catalog. Approximately 40 college catalogs were consulted, 
With these exceptions, the data for the study were obtained from the 
questionnaires ^ 

Three programs from The Funstat Packag e in Fortran IV (7) were 
used In the analysis. They were Simple Tabulation for total, Bivariate 
Frequency Distrlbutio'. by degree level, and Chi-Square test of Itidepen-^ 
dence , 

The data from Sections II (1) and IV were tabulated by the writer's 
taking the information from the questionnaires and recording it by hand 
onto sheets of paper. The data were then analyzed and placed in appropriate 
tables. 

Tables were constructed for each itein in all sections of the 
questionnaire, giving the distribution and percentage of frequency of 
the responses—with the only exceptions being In Section 1 (4), where the 
responses were not satisfactory enough for consideration, and Sections II 
(2) and IV (2), where ranks were calculated. The questions asked in 
Section I (4) werei How many (a) secondary mathematics majors and (b) 
mathematics majors do you eKpect to graduate from your institution or 
branch in the 1973-74 school year? The number of secondary matheroatica 
majors in part (a) should have been a subset of the number of mathematics 
majors given in part (b) , However, this was not true for several of the 
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rosponscn. Since the questions in Section 1 (A) wore niislnterpreted by 
several people, the writer did not include them in the analysis, 

A comparison of the opinions of institutions of higher learning of 
different degree levels regarding the presentation and appropriatnness 
ratings of content units was another analysis parfornied in this study. 
Respondents were asked to indicate whether they felt that a given content 
unit was (a) presented; (b) not presented, but appropriate; or (c) not 
presented and not appropriate. Institutions were categorized according 
to the highest degree granted by the departniant of matheinatlc-s . A chl-^ 
square test of independence was perforiTied to determine if there were 
statistically significant differencas In the distributions of the ratings 
by institutions of higher learning of different degree levels. 

A summary of the resui:s of this study which was mailed to the 
respondents follows* 
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3 EPA HTM c NT ar eufnnt.uuijM and iH'.MniCi inn 



MARSHA! L UNIVERSITY 

'-iUNTiNOTON, ^'FSr ViRf^lMiA a!>70l 



Noveiiiber 25, 1975 



A SUM>1ARY 
OF 

AN ANALYSIS OF THE EEQUtRED MATHENATICAL 
PREPARATION FOR SECONT)AR\* SCROOL MATHENATICS 
TEACHERS IN XHE LrNtTED SrATES 



Dear ReBpondent* 

Your help in making this surv^ey possible last year is greatly 
appreciated. I am sorry about the delaF in. gettliig you a copy 
of the sumitiary of the results of the atudy. The data from this 
survey were used in my dissertation at ^nsas State University^ 
and it took a while to get everything coiTiplled* 

If you desire more information about this study you may contact 
iTie at Marshall University, Departraatit of ElemetitaTy Education^ 
Huntington, West Virginia 25701* 



Thank you again for your help. 



Sincerely yours, 

Carl S, Johnson 
Assistant Professor of 
Cutrlculuin and Foundations 
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SECXION I * Geixeral Intorniat inn 



1. 


Iri your iListitution or brarich 


^ tf'hat is tlie 


nurobeT of h^outs xequired for 




a ma J or in i 










a. Junior high matheMCic^? 


(roearx wss 31 




semester hours) 




b. Senior high matheMClc^? 


(loearx wag 33 


.28 


eemestir hours) 


2. 


PL ease provide the foUowirtg 


inf Croat i^on for the co:nt&iit courses in 




ma thematic a required of or ftequently ta^eti by 


prosTSG ti^e secondary 




teachers i:n youi propram: 


- - 










Mean 




^unile* of Schools 


Title 






Itidicat iftg a Requireoieri t 


o 


f 


of 




- - _ — - — -.^ 


Cou. Tse 


Sours 




wet Jr, High For Sr. High 






lequirred 




Tejcliers Teachers 


I. 


Eleioentary CalcuLua 


10.82 




292 413 


2. 


distract J^lgebra 






20O 320 


3. 


Linear Algebra 


2.05 




173 260 


4. 


Geometry 


2*45 




203 301 


5. 


Ptobabllity h Statistics 


136 




117 183 


6. 


Computer Science 


D.67 




67 92 


7. 


History of MatheinatlGB 






28 36 


8. 


Foundatloiis of Matheniacic^ 


o.ss 




38 50 


9. 


Set Theory & Logic 


0.38 




41 53 


10. 


Introductiori to AnalyBia 


OJZ 




52 82 


11. 


N^umbir Theory 


0*23 




20 33 


12. 


ropology 


P*lO 




5 14 


13. 


pifferantial Equations 


0.47 




38 61 


14. 


The Real Kimbeir System 


0*15 




2& 22 


15. 


Advanced Calculus 


Oj9 




SI 82 


16. 


Mumerlcal ^alysis 


OJ9 




S 7 


17. 


Applied Math^atici 


O.OS 




4 5 


18. 


Real Variables 


oa^ 




11 16 


19. 


Complete Variablta 


0*04 




5- 5 


20. 


Other Etqulred 


□ .60 




41 60 
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3, Please circle the approach(es) used in teaching your geometry courses. 

a. The classical apprQach of Felix Klein (Circled by 238 TespOTideiits) 

b. The transforinatlon approach (Circled by 157 respondents) 

c. The vector space approach (Circled by 72 respondents) 
Others (Circled by 73 respondents) 

4, Do you endorse the Level II'-J and Level III reconimendations for under- 
graduate secondary teachers made by the CUPM? 

YES 291 N O 49 NOT FAMILIAl WITH REC0M^ND4TI0NS . 66 

5, Do you believe that: The 1963 Cainbridge Conference Goali for School 
Mathematics are realistic for secondary teachers? 

YES 69 N O 196 NOT FAMILIM WITH RECOM^fflNDMIONS 147 

6* Do you have courses designed specifically for junior high school mathe- 
inatics teachers? 

YES 39 NO 379 If your answer is yes, please list the courses along 
with your romraents. 
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A 

SECTION II. Curriculum Development 

1. What significant changes hav^e been made in the content of your program for 
undergraduate secondary teachers in aatheisatics since 1960; and in what 
year ^ere the changes made? 

The flv^e changes listed most often x^erei 

(1) Computer science required or mor^ cotoputef science added. 

(2) Linear algebra required or more linear algebra added. 

(3) Geometry required or more geometry added - 

(4) Abstract algebra required or more abstract algebra added, 

(5) Probability and atatlstics required or nore probability and 
statistics added* 

2* Which of the organlaations listed below have directly influenced changes 
(since I960) in your undergraduate program for secondary teachers in 
matheniatlcs content? Please rank in order of iinportance and omit those 
without Influence^ (1 is the most Importance Influence*) 



10* 


(a) 


State DepartTnent of Education 




4* 


(b) 


The College (or Dipartment) of Education In Your 


Institution 


1* 


(c) 


State Mathematics Organizations 




52* 


(d) 


Committee on Undergraduate Preparation in tothematlcs (CUPN) 


0* 


(e) 


The Cambridge Confarence Goals for School Mathemi 


itics (CCSM) 


1* 


Cf) 


Natiotial Council of Teachers of Mathematics 




10* 


Cs) 


Your Insticutlon' s Curriculum Revision Conmilttee 




14* 


. Ch) 


Others Cplease specify) 





^Percent of time ranted first. 

Note Eight percent of the respondents checked some of the organiaatlona 
^hlch had directly influenced currlcuium change but falied to rank 
than. 
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SECTION III. Content 



lifted below ara con^gt uriits recommended by CtJPM and CCSM for undergraduate 
preparation of secondary natharoatlcs teachars. Please indicate how each of 
these unite fits iti your ptes€nt uadergraduate secondary mathOTatics program 
by Circling the apprDptiate Letter. PLEASE THINK OF THESE AS TOPICS RATHER 
COURSES RiGARSLESS OF WH ERE THEY APPEAR , You may want to consult soBie 
of your colleagues on this section. 

a* presented 

b, not presented s but appropriate 

c, not presented and not appropriate 

Ai Algebra 



a 
91 


b 


c 


X* 




Review of properties of real and complex numbers 


3 


2 


4 


1. 


86 


6 


4 


4 


2. 


Linear and quadratic f^quatiofis and Inequalities 


85 


8 


2 


5 


3. 


Eatiotial forms and fuictlops 


80 


9 


6 


5 


4. 


Modular arittaetic 


94 


1 


I 


4 


5. 


SyL^teiiiB of linear equationa 




g 


2 


5 


6. 


Euclidean algorittnn 


42 


37 


12 


9 


7. 


Diophantine equations 


37 


30 


23 


10 


8. 


CofflpleK numbers as residua Glasses of polynomials 










mod + 1 


92 


3 


1 


4 


9. 


MathfUiatlcal induction 


86 


8 


2 


4 


10. 


Fundamental theorem of algebra 


79 
94 


11 


3 


7 


11. 


Archtoedean property 


1 


1 


4 


12. 


Groups p rings, fields ^ vector spaces over fields 


58 


22 


lU 


J.U 






74 


14 


5 


7 


14. 


Inner products and orthogonal transformations 


90 


5 


1 


4 


15, 


Vector spaces and aubipaces 


90 


4 


2 


4 


16, 


Linear dependences bases, dimension 


94 


2 


0 


4 


17. 


Matrices , determinants 


88 


7 


1 


4 


18. 


Equivalenees of matricea, matrices of a trans-^ 












formation 


79 


12 


3 


6 


19. 


TrlanSUlar form of matrices, diagonal form of 










s^nnetrlc inatrlces 


91 


3 


1 


S 


20. 


Matrix inversion 


47 


32 


12 


9 


21. 


Egtiraatlon of characteristic roots 


50 


28 


13 


9 


22. 


Invar Ian t sub spac e s 


81 


9 


4 


6 


23. 


Linear mapplnge 


67 


18 


8 


7 


24. 


Eigenvalues 












B. probability and Statiitlcs 


91 


3 


0 


6 


1. 


Sainple spaces , events as subsets , probability axii 


91 


4 


0 


5 


2. 


Saiopling from a finite population 



*Did not complite 
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a 


b 


c 


X* 




74 


13 




9 


3. 


79 


10 


2 


9 


4, 


01 




A 
Vj 




^ ■ 
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SECTION IV. Outstanding Features and Neeas of Your Prograra 



In the space provided below, would you please Identify and discuss the out'' 
standing features and needs of your undergraduate content preparation program 
for teachers of secondary matheinatics* 

1, What do you consider to be the outstanding features of your program? 

Some of the most outstanding features^ liited in order of more 
occurrence to less occurrence were: 

(1) Provides a solid mathematical background 

(2) Small clasies 

(3) Breadth of offering 

(4) rieKiblllty of offering 

(5) Breadth and depth of topics covered 

(6) Dedicated faculty 

2, What changes are needed to significantly improve your mathematics 
content program for proapective secondary teachers? (Please list them 
In order of importance,) 

Five of the most frequently listed needs were: 

(1) Greater utilization of the computer in mat^ smatlcs courses 

(2) More geometry 

(3) More applications 

(s) Course on history of mathenatics 

(5) Course on teaching junior high school mathematics 

3, What mathematics courses do you offer that utilise the coiaputer as part 
of the course and how is the computer used? 

The five mathOTatics courses utilizing the computer most often were? 

(\) Numerical Analysis 

(2) Computer Science 

(3) Calculus 

(4) Statistics 

(5) Differential Equations 
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